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I, Ypung-Ju Lee, an employee of Y.P.LEE, MOCK & PARTNERS of The Cheonghwa £ldg.. 
1571-18 Seocho-dong, Seocho-gu, Seoul, Republic of Korea, hereby declare under penary of 
perjury that I understand the Korean language and the English language; that I am fully 
capable of translating from Korean to English and vice versa; and that, to the best of roy 
knowledge and belief, the statements in the English language in the attached translation of the 
priority document (Korean Patent Application No. 10-2003-0015598), consisting of 20 
pages, have the same meanings as the statements in the Korean language in the original 
document, a copy of which I have examined. 
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£ 4^ a<3 "HlH^l^ #± 43 ^ ^ll2i£ell^iE ^ 4^^: ^2] 7l* u)-^^ 

5L 6* <93. D"8:* £fe -B-7| *}•* j3_£-g- 71*5} s§^£(top view)°14. 

1... 7l*2... 

3... fe* S.^ °)lv-i^l» Slfe ^llSSEfl^^E sl^vJ. 

4... ^l2S£e)l^liE 

5... *111££etl*}>iE s^i^HM 3£<3 ofluix) <g<3 
6... °o'3 ^(ink drop) 



^£1 



»l. §T-8r 5>D^*)]5L£ 4M*|S] 51^17} 71*4 °1» °l-8-$ 4M ±*H 

°o'H 3lJ= a^ig^ ^ §eM (Light-Emitting Polymer: LEP)* 7|^S. * #tfeKfull color) t]^#«5lMf- *| 

7># 7-2. Wcl. ol ig-igefl ojs}^, i^=2l -§-^-1- 71*^-0)) 

cf. °1 Tg-^-^l flo^, ^ «fl ^(spatial dissoution)^ 7l*<q i3 ^«^1 £33i>.3. tfe^tk «• 
e]pl oj Hl . ol-g.* <H (wetting)* tfaj- ^H 1 * ^ *r Xi-E^r ^-t a>SHW* °l^-<H^o> 

EP 0989778 Al (Seiko-EpsonHte 7l*3°l 3e <>1 7l#sH jfltj.. q*£i}7\] <£^$ 7l* £<3 

°l**Ma 71* Sfcofl^ ?EE[iS7} = °flM*l <mW& 

«11 M ^1 <g^^ t^eMiM at.V 5<ai> s^^ll- ^ ^* «7l u ^ 4 

ou=si ^^i a^si ^Tii <$q <Hiui^n- ^3^1 -n-ei^cf. oi^Tfl B}* ^Tii 

5^*}t11 S^SH, a^^fe «flel<H cg^sj sl^o.s, «7^>7fl 

± D o v ^fe £3 *sel-iM^ «^b]7H "S-^ ^ *>flofl sisH o) =.01^14. 

EP 0989778 Al (Seiko-EpsonHfe S^2l ^-7>^1 SfjsH 71^^^ ^cj.. #sl-2:u> 5.^ *|eW 2l*H ^ 2 
^sj-* s^^* ^-<a* ^El* sfe 3* ^l^l fe* 

iM^ll- Sfecf. «r-r- 3^5]-* <a*3 ^-S ^e)A]^- 4A>olH.(silicium oxide)/i4 c, lS2l- <:, lH.(nitride)S!l- £* -f-7) 

«)7HAl i?-7l 3.^-8: £fe ^711 ^11 ^-g-*H, °o'3 ^ S.^^ 2)^ # 
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■$7] 3.*$*}, 4e) (separation), ^E^*! ^ PECVD(Plasma Enhanced Chemical Vapour Deposition)^ 44 A 
^4 °l44^r ?W 3444. 44 ^ft-fr wl-g-o] ^o] s-c^a-I OLED 4#-g- 444-fe 3*2] 7}A 

4^*144. 1)44 711221] 44 44 ££4 ±$ £<>144 o]q# o)]u-)*l "^(^HH ±<D <*\] s\ efl oj *\<) 

4 £44^7 2]4 (surface topology)* £444- o)^^- £o] n^-H)-^ <a4<4 ^- 7 ) g-el^ #2H44 

4434*1 44 = ^411 4 1P 0 44. 

JP092038034 44°ll SSefl^l^S^l n]el *g^£ 71^- $43 0.3. *lel4fe 4^* 4<£44. =L £ , 

44 3LS8l)4^M4* p^af ol-g-tiM ^ 5J *HM&)tr4. °134 44H 44 $44 T^^^Mfe 
4^i=4 0 l ^£ oj^ o. #* °l4i4» Sfe HI i£e]14iS4°l ^^s\t] #* £* o)l 

^44 4t:4. iSell^liSBfSl ^(falnks)4 ^4 £4 °l4i41- £fe«4 °1S 44^ ^£44tt ofl 
i^sl 4°If- 3)^- o^. zlsIu)-, o)i- oj^oj o)luj44 ^4(geography)4 444711 £E47}44 

;g7ll ^-§-41}^ ^oj-qc]-. <y a ^E #q ^s.^ 35 s ^ <334 4*H 

#±^= 434 42 S14. 

JP09230129^r X44 247)13. *1eJ4fe 4^-lr 7M44. £3* ^-§-o|lfe #* 3L4 «flM^|# 4^4. £4 
21 £3 ^4 444 *°3. *le)4.2.3.4 o] oj^oflA-ifii iM47} 43 47 r 44. ^-34, °1 "JMM 344, 

£4 °)1433 §£4^H4 aj|43°U Jc#4?H ^ol rfl^^o] o^t}. 



4*8 <>1 °|^24 4fe 4^3 4^1 

4 433 «>l*jL*r *Hr 4£3] 5Mt7 334 >|a^7l-S 7)1^5)3, 42fl4^Sl 344 S^^7> 4^ 

33 33 5!^ 5L33 ^"4 *l*E7 r -f^^ n ^a*^ ^-71 7m* ol^-^V fl-7l #7ll »^ 

^4 5 ^ ^atJ-'a^- 51 ^4. 



Aj-7] 71^ ^. ^-^ollA-lfe, >0liS^^iE S ^ l-^^. t|.^. f o]S ^A o Vs>^ 

^v 7 ) aig*isl*H fe^r °im^-i- 4fe ^llliSell^iE s ^4* ^^4^ 4t11; -*7l ^mM*] 

ii 2 ^4 ^-¥-4 ±^ c a^°ll ^l2i£5l]^>iE 2 ^ ii4 ?! ^44°i ^12£S.sl]^im a 

^bv£. ^-7] ^nsji]7iiE s34 -^HHI "Zmt-S- ^.tHell 0 l4fe 4^1; 47l 7m-g- a^^5]4^ 4^ S4 
oflui^l- #4iAl?|^ cj-Til; ^ 44 ^211^4^1 2^4-8: ^714^ 4^11- S44^ S-ir ^-3.2.3. 4^r 4* 
^ 711^4^*^1^44. 

471 7iiissell4iS 2^4* UV-iL^ J£^r 4i #4^4 ^ejeq ^ a ^ oflui^# ^fecf. ^i 
X4 4^, *± 44 7>i ^4#* °144 #4^4 ^5l<Hl «>l-¥-«H4^. 44 4i 44 A± ^ 

44°) CF 4 , SF 6 U NF 3 So|f<H^ ^AS-^-El Ajej^ si-q. 01^-014. 

44 £4 4^ 4:1 ^44s1h121 efl E^^.is.Bl)44 4is ol^-<H4 7fi £44-1- 44^4 ^ 

oil si *H °1^44. 

471 ^issa|^^s 2^ #^ ^ 44 ^12SS^14^S 2^#44 44 t-i-431 3£m5)l4^B, 4?1, °fl 
^-^1 471 S #^°1 d 1h s^tHs <>1^-<H4 S^s4e1 4^4 44 °14°14. 

47) 7ll2££5ll*l>lE 2^4 TllTlAl 6}AJ§ SE^ BllEel-5}0lHS.^44 °1444. 

4 4^21 tj.^. 7}^q 4X1^ ^14£ 4421 S44°fl *HJ£ 4421 1-^4 iS5)14iS a^^oi <g/^ 7l4« 
S4. 

471 isell^iH auen 4«r<^ 21^ oflx-i^l <^^4 ^a'S «H4i4 ^^o) uflojsia, im^ii 2*§>4°1 
WW ^4 ^^°1 fe4 £4 4^ ^4 4fe 7l4°ll 0 1^- C >144. 

44 fe-Sr S4 °1414 ^^^Aisl ollui^l^ 60-70 dyne/cm°l2, 44 £4 °!4i4 ^oM^ i4 °flM 4 
20-35 dyne/cm°]4. 

44 7moi 3^(rigid)<>l44 2^ #^41-44. 
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#7l 714-fr f-^^ ^e]Al-§-(silicium)^.S. °)^o]£t[. 

#7] XSell^liS 5L^4£ iil-^l iSefl^S, 5M, 5? a^ojoiH. ^3 *V 

■g- fl^ai 4* 4^1^ s4, *qi££a|*liH a ^ 934. £ £4 4^., 0 \t ±% g ^#4fe 431; 

2£SbH*1^e afj4-§- >8-7l ^lliSefl^l^S #«-oH o.s £»He|°l*fe 431; 

#71 71 3 «H 7l*Sl oflui^l- 7j-4,Al 7 |^ 4?fl; 

#7l a||2£Ee|*liJ= aU^te 431; g 

#7l 4HS8pq>rS A><jH -fj-714 £4*fe °Ja. -SM^-a- ^*>fe #3l» 

3L«-*Hr -S-71 #31 i^VSl ^S^ofl 3]SH ^l^^lCf. 

#7] -s-7]4 #34 ^ #eH3. °l-¥-<H*l ^3 *]Sj4 «m °l^ o m. #7l 

^JE^ £eMfe c)^lEliL€-l-eliEl« #£4KPEDT-PSS) £ ^eW^f^H «W °1# 

•14. 

#7l 4^ #elH^l S4#3£ 3]4«"#3l * ^-g- °l^-4^ S^S.^-E| «|-U|- °1#°J| 

44. ^7H>H ^ ^-g- 3 £s«4i <>l^-<Hs! ?£-S.-¥-e| ^4 44 Aj.-g.44. 

#71 -fi-71 «te #*l 

4€- 7l^^j 43]fe 44 312:4 *7l^ 3)-g-$ -S-71 431 ±*H 4*H °1^<H 

34. #7) -S-71^, 4sl# #eH3 oja^Eofl ai^H IPJsW £^ «ga. 3!J= «^«a4 4-8-$ 44 

-g-°-»si °j = 4s°ii si^H ^#£4. 

0 14, £ S^-a- #4|sMI #*]iL7ls 44. 

* #33 0 S °]^7Br4 4-8-43*1 ^11S#7V7V ^iSlfe #^^- A>-g-5}^ ^asl 

eSel-iE* Slfe 5>u)-o] S^^nVol ^Aj^g 7fl^C]-fe. ^0)4. 

#7l 42-^^- g-#sl-7l ^SH 7m#o)l ^liSSllxliE a ^ f.^^ ££ft}. #7l ^lliSEfl^li 2^ 
#<a^ <l^7^* MiAl, TMWH oflSAi iil-^Tjl (Novolak basis) SMeWi^ of^l ^?1, °H#^1 
n HL^r #el°1«lH q-Tll- 1- ^ sa^. #71 J£i€ I4tt IE"li3t °l-g-*H ^ ^, ^ 

3j O.S 7f51SlJl ^El SE^- #i #2*2:n> SJe)^ ^ S^^eH S] ^HS^liS 2^51"^ ^ 

4M*I#?MI €4. 

^ ^ efl* #<H #-a^o.S ^^7>^^ iSefl^l^ES. ol^-*H $23.£.4x)^ S^^4 ^#5b4. «>H^. 2. 
£4iat ol-g-S- 4^1 ^^ltb 4-8-, ^^eltH}. °1 ^^°il 422.£.$x}±* sl^^t ^liis^l 

^liS #JjLo]] o.s ^Bleilol^cl-. n ^, 7l#fil g_# oflM^lfe »<H CF 4 , SF 6 £fe NF 3 Si- 

2£ 1-dfc: 7>i ^^-«-g- ©l-g-^: S^^elofl ^-±^C)-. 

a* 4:1 £^-*M|Hl£l AHmmnftafl- #^2i 7>^ ^^#4 ol-g-f}- l-ei-a4 A)e|l-7l^7fls|^i^ ^± 
34. o.s ^2i£5ll^liS 4*1 ^lTH^cf. X|2iSefl^liE ^71^, o^g EflE.44 

<^1HS^^4 ^ -S-71 -g-nflt- 014^.4. ^liiSeil^liE 2^40 £ j=4^£i4 s^^el^-g- 

a} eh 403 4<g-2i$ ^#4, 4^4 oflM^l^ fs^iif ^4. 

a 4€- -S-^slfe ^-#* S^ 7)4^- ^7l *Wsi s^4'LH al#^^£ ^Ji4<}fe %°]3L m 

^ W\ -S-7ll-^4' : »l ^-§-€4^ ^°14. °le1«- ^i^fe S^a- 2^ ^S-JE. °114^4 ^s4^S7l- -f 
^s>4. 
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7l*fr #Hfl^, %A^, ^el^l-S-(silicium) 2fe 7l4 £fe 3^ #3(rigid materiaDS <>]-?-<H2l4. 

o.s "g^7i-^$ i2M*l^S7} °l-g-£4. a*, oiai. *g-^ofl s)*h si"fi3t °l-g-* oH'-i- <a*l*M 

* 7]** -ff-71 #71] -e-7iB| ^>^Ai °]&7Vg-w. o] nfl ^-7)^ a w^s.?} ^%f^n m 

#7l -§2H!€ cl^T-l^^Jffl-^el^E]^ #£tf(PEDT-PSS), #214^ ^ zl 

<H#4. <tf7] *l£^ #eW3 £<3#3* 7il^%^^fif $7>*| IEtt = S*§-4 £* <&#-§- 01 

-g-*H #±€4. °14 2£ 1H.2.3. £e|* a^shfr ^ ^ ^1 3*H 

*7l KW- #eWiMr #34ti«Hlti«(PPV8). 91 =l 4-8- *4. 

#eH<*l 3*K3*)7> £* MS ^ 0 JSlfe *c^M?14. 

^71 SL*V ofl^H S ^^(o]f._^_^A>olE.)^. Jgi&SW^ it£ 3*g4°l Jg*4*l OLED 

3] ^o] l^H^ ^ #*1*4. 

"W D -f^S #eW^««Hi3!(PPV) S #3l#-¥-.fi.«(PF0)f 1 *H 44 <>l^ g# £eW -g-^-fr 31 

^l-g-71-^Vcf. =l ^, ^ §3jni(LEP)fe i^l^^ll?! (2MH1 ^<H| ^ «*S€=1-. 

IV^^S^ -S-ol^. #El^s. 0 ] ifijH ^ ^-7] o^^H SE o.Sfe ^ £Sfl(picture 

illustration)* ^)*H f-El^« AA #^^1^71 ^El^ll- <%W ii^Vfe 

iSeil^liE s ^ t\± is^iHt °l-g-* 71^ 71* iSsll^liE s ^ 

€4. °le1* u ^°11 4eJ- 71** £ 2ofl S^lsl^l Si 4. UV-i# ^/afe ^-#2l-s4 ^elo)] 2\*\o\ ^ 

a 3s £. 3°fl H^l* u>fil- ^-o] ^2i£sfl^liS i^a^^<Hl £i*cf. ojolA^, 3ES"f>i3* 

ol-g-sH i* ^ ^^1*H ^l2iSell^liE 23«K4)£ ^^*4. ^71 ^l2iEell^]>iE 2 ^^(4)* ^1 

iEell^lie s^^(3)2l ^Tll^^ollA-l ^.iH ell 01^4. 3. ^. -*7l 7l* l-i ^-fr 7>i *^## o]^.^. fel 
^n>s. ^Bl^cf. ^-*1 -*7l l-± 7lil^ CF 4 , SF 6 Sn NF 3 o] ^^Sj-cl-. a!4, -*7l ^l2iS.5ll^liH 3 
^BK4H sl«H Tlnlsl^l ^Uasefl^iiE 3 ^^(3)^ s.^ <^^o. ^.o. s ^ oflui^lf. #7fl gcf. azm, 

^UiSeil^iE 2^^(3)0] QjjjL^ ^]2££511^1>:E ^^(4)0)1 ojs>ol ^.BlBllolSli o] HlS^ fe* 

3s ^l2i£ell^liS 2^B]-(4)-S- ^1* #<>! <>MI£ £fe ffl S^«|-«>1 HS^M «1^* -§- D Hl ^sf^ ^lTl 
°lel*4^€- 71^ ^oi^i 7l*Sl £££ £41 4<4 ^tj.. 

4°1 s^lslol ^l^* <8eH*13 ^^"* as^asi -5d^°ll sj*H 'ffl'asrTll «fl"a^4. a* fe* 

°HM^« ^fe ^^(3)s) °H^44 "HlM^l* ^ ^(5)3 m^lsl Hl^:* uv-^# S/ 

£fe ^±-«el-s4 ^Elofl si«H -H-el^l-Tfl ^ Xi4. 

£ 5^ a Aj-^-oil ^^lsl D l IS- t-<H ^* *£^11^ #e|°l(LEP)S ol^-cH^l <y 3 sseil^liE s 

£^1*4. <g 3 ^ s^(2)2] fe^ HM*!* ^ ££5)1^1^S s^4(3)sl ^^1 
^^^s. te-1 1-«H*4. 
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s^mw 5<a«Hi a au^M ^±7> <hi u]^] ^(swh* 'y^^i t^^n 

£ 6* °J3 = 4M t* Ai-g- 71^-i- 4eH^ ^£ojc].. o^HH ^|STO £* <Hlui 

*1# £tt HN^il ^ (3)* <833. $7]} €4. OlS^^S., #* °HM*]lr £tt iSell^iE 0303 
(5)£ °JrL°)l 3*H 3*1 &7fl €4. 

71*0.5.^ nlel ^£ °Jf-€-WH S^^-g- #Hfl^7> o|-g-£cf. *fll££3l*l^S 2 $ ^o] ^m.^ 

Til ££5|7liE(ollt Messrs JRSCJapan Synthetic Rubber)^ #f-^ JEM 750)1- n^l 500 nmS 

* 3*1* «1*«M i^m^. t**^*, 4J-71 200TJ4H 1^RV^> £*|2j*4. 

°l°H, A o v 7l I^eI^ ^4#1- *i£ #2}sn>i- e>i-g-s r o} i20if-<a- *lelsH *f| 15.£.ell*l a^ef-S- ^* 
4. 3. ^|2£S.el]^l^E aHf-^-fr i*3*g*cl-. ©1 4 #7] ^l2S£e)l^iE sigf-^Sfe, ii-f^-Tfl ££efl 
^liE(^]t s.^ Messrs ciariant^l AZ6612)& ol-g-*4. #7l H2i£H^.i= 3<g i-H* 3^* ££. 

7l#ofl 4 :i ^f-^-slals] AHtJl-m^s). *hfcSl 7}+ °l-8-*H #2}^°> 33* 1202^ 4H*4. 3 3 

*i|2££5W^S S^^-i: o^g SEtt Efl e e^ r o|H3.^ *4 3^* -(MM Sl«H .^71^4. 

7|fi *ii #e]-sn> ^els. JJL^sIl- ^1*4. o)el^ *]AHf. ^elME} (5)2} ui«lfe 

2]= 10-20jum°lcl-. 3H (2)2} ^7} ^(interim space)* ^ 30w°}3- °+ 130 PPI^ ^^(resolutionH «1| 
"3*4. £* <*tMS- 3fe <flM^lfe ^ 60-70 dyne/cm^U, #* °11M^» s 

<S oflM^lfe «t 20-35 dyne/cm °1 4. 



1^2) JLX'1- 

^^21 71**, 7.]^^ 4^7\S. ^71-^H *el|7l#2l ^^fij- HlHsH 3%^«(7r €* ^M^, §1= 

* EZ*% ^S.S. ofll-1^21 SE^eyl- -f^sfc)-. 71** f-el D l2l oj a^Eofl o|^-£]7lM- S 

■g- ^<fl tfl«« ^71 -a A] ofll- ^jlSH A ^^*}^^4, iAl^Ol 1-4*M, ^ *TJ«| 7l# SrO):2l 

■£^21 7)**l S-S.^^ 3^3 ^^^^21 7l#^ AHM 21*11 t ^°14 



(57) ^^21 «jSl 
1. 

^IlliSell^iE 2 ^ ^.Sr £i§ cl-#, on- ic^- 31 ^^fe *t)1; 

^7] £^3*H fe* oflM^ll' ^ *1115L£ 31*1^1= ^^5>fe *7il; 

2££eH^liE sH^-ir Aj-71 ^litSell^iE ^-hoi] « c^^ ^.^Bflolsf^ ^741; 

^71 71** i^^el*H 71*21 3.1$ oflui^l- 7^A|7l^ *7fl; ^ 

-S-71 ^l2i£5lMliE S ^^* *)l7lSBr *7fll- 1Mb ^ sfe 7l*Sj ^1S^. 

2. 

*ili*J-o)l ^o^Ai, Aj-7i ^uasiSl^^E sigBM- uv-^ ^21 ^ #4si4 ^7i 
s^s}-°l £* ^lH^ll- ^ ^%<^3- 71*21 
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3?* 3. 

Till* Ett 42*M XH*1, $7} £<3 o))u)^2l #±7\, 

%± t-R- £t#* ol*«- 53* °s *}t= 7}#2\ aiatfij. 

4. 

^3*J-<H| 5a<H>H. W *± «-B- 7>i -£%#<>1 CF 4 , SF 6 33 NF 3 S ©1 MS E| oj^-o] 

5! ^ o.S Sffe 7|*3] afla^. 

5. 

— eMs ol*<H*! S^eI ^3 «W- 3i* ^^.S *Rr ^aira. 
3^ 6. 

— SMS o]^.o]^ SO S »El AjEHjg «m o]Aj-o] £* ^-^ O.S Sfe 71*2} 

7. 

4:1 WfslHls] EHe}f^ii^4^ s 7>i £^-#* «1*$ f^2»} *JeM s}«H "H-f^xr 
3?* 8. 

7\}1*M flo^, ^-7] ^2iS«|^liS 2^ j^a) £fe EflE^§}o|H.S^^ 5<* f^lo S 

*M:£ ^i+s] S^H] SS.e)]^l^E 23 «H H*3* 71*0.3.*!, 

#7] isel^is 2»8*HI s^sH il^ 'S^* 4H*1 <gq«l "flfcSU. ISJl^iS 
&* ^^H ^ 53* *3-2.s. sfe 7l*. 

3 T 1 * 10. 

*U9*J-°fl &<H7-i ^7) JIS^ oflui^l «g^oj^a) 6flu^}fe 60-70 dyne/cm©] JL, 7] £<g oflv,-)*! <gq°M£) a. 
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ABSTRACT 



[Abstract of the Disclosure] 

A substrate and an organic electroluminescence device employing the substrate 

5 are provided. The substrate has at least one non-continuous photo-resist coating layer 
formed on at least one surface, wherein areas with a high surface energy and areas 
with a low surface energy are arranged by the photo-resist coating layer, the areas with 
a high surface energy corresponding to areas where the photo-resist coating layer is not 
formed. The substrate can be manufactured at low cost and has a reduced coating 

10 thickness and good contrast in surface energy with the reduced coating thickness. The 
substrate is used in imprinting a conductive polymer or imprinting a solution of a 
light-emitting polymer using inkjet printing. 

[Representative Drawing] 
15 FIG. 5 



SPECIFICATION 



[Title of the Invention] 

5 

SUBSTRATE AND ORGANIC ELECTROLUMINESCENCE DEVICE USING 
THE SUBSTRATE 

[Brief Description of the Drawings] 
10 FIG. 1 is a diagram of a non-treated substrate surface; 

FIG. 2 shows a substrate surface having a first photo-resist coating layer; 
FIG. 3 shows a substrate surface having a first coating layer, a second coating 
layer and a partially overlaid photo-resist coating layer (each exposed and developed); 
FIG. 4 shows a substrate surface subjected to a treatment for reducing a surface 
15 energy and a treatment for removing the second photo-resist coating layer; 

FIG. 5 shows a completely treated substrate surface with an ink drop above the 
same; and 

FIG. 6 is a top view of a substrate for an organic light-emitting element with an 
already applied ink drop. 

20 

* Explanation of Reference Numerals Designating the Major Elements of the 
Drawings 

1 . . . substrate 2... pixel surface 

3... first photo-resist coating layer having high surface energy 
25 4. . . second photo-resist coating layer 

5... low surface energy area in first photo-resist coating layer 
6... ink drop 

[Detailed Description of the Invention] 
30 [Object of the Invention] 
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[Technical Field of the Invention and Related Art prior to the Invention] 

The present invention relates to a substrate and an organic electroluminescence 
device using the substrate, and more particularly, to a substrate which can be 
manufactured at low cost and has good contrast in surface energy with a reduced 
5 coating thickness, and an organic electroluminescence device using the substrate. 

An inkjet printing process is one of the most important structuring processes for 
the manufacture of full-color displays on the basis of light-emitting polymers (LEPs). 
According to this process, a small amount of a polymer solution is deposited onto a 
suitable substrate. In this case, the spatial dissolution is predominantly influenced by 
10 surface characteristics of a substrate. Wetting using deposited polymer ink must be 
carried out only in a zone which is envisaged for a light-emitting pixel in order to avoid 
color mixing, a so-called pixel surface. 

One of fundamental solution approaches is described in the EP 0989778 A1 
(Seiko-Epson). By means of a suitable selection of materials which form the substrate 
15 surface, a contrast of a surface energy is created. Ink for printing can only flow in 
areas with a high surface energy, whereas areas with a low surface energy act as a 
barrier. In order to obtain a film having a homogenous coating thickness, it is 
advantageous to set a high surface energy beyond a boundary of a pixel surface of an 
organic light-emitting diode (OLED). The thus formed film has a homogenous 
20 thickness up to the boundary and a coating thickness noticeably declines outside an 
active zone in the vicinity of the barrier. 

A desired contrast in surface energy can be achieved in different ways and by 
different methods. 

EP 0989778 A1 (Seiko Epson) describes a two-coating structure of a surface. By 
25. means of a suitable plasma surface treatment, an upper coating can be provided with a 
low surface energy while a lower coating, because of its chemical nature, receives a 
high surface energy with the same treatment. The lower coating is typically 
manufactured from inorganic materials such as silicium oxide/nitride. 
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Here, the inorganic coating acts as a boundary zone with a high surface energy and 
facilitates deposition of homogenous polymer films by means of inkjet printing. 
However, for deposition and structuring of inorganic coatings, various processes 
typically used in the semi-conductor industry should be performed. That is to say, to 
5 attain those coatings, separation, sputter processes and gas phase processes such as 
PECVD (Plasma Enhanced Chemical Vapour Deposition) are appropriately used. 
These processes are cost-intensive, reducing cost efficiency that can be gained by the 
use of OLED technology. Moreover, the second coating layer has a surface - 
topography, meaning, the areas with a low surface energy (here called "separators") 

10 spaced apart a predetermined height from the substrate surface. As a result of this 
height profile, the separated polymer film can form an undesirable thickness profile. 

JP09203803 describes a chemical treatment on a substrate surface having a 
photo-resist formed thereon. Then, the photo-resist is exposed using a mask and 
developed. In the resultant structure, the areas with the photo-resist have a low 

15 surface energy while areas without the photo-resist have a high surface energy. The 

flanks of the photo-resist structure have a mean surface energy and, because of this, 

can avoid an abrupt transition in surface energy to a certain degree. However, they do 

» 

not represent a boundary zone with a freely selectable surface energy and geometry. 

The spatial dissolution capacity of the inkjet printing process disadvantageously 
20 declines through areas with a mean surface energy. 

JP09230129 describes a two-stage treatment on a substrate surface. Initially, the 

substrate surface has a low surface energy, but gradually has an increasing surface 

energy at a predetermined portion of the surface treated with short-wavelength light. 

However, according to this method, contrast of a surface energy is limited and an 
25 exposure time is prolonged, making mass production difficult. 

[Technical Goal of the Invention] 

The present invention provides a substrate which can be manufactured at low 
cost and has a reduced coating thickness and good spatial dissolution capacity for inkjet 
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printing, a manufacturing method of the substrate, an organic electroluminescence 
device using the substrate and a manufacturing method of the organic 
electroluminescence device. 



5 [Structure and Operation of the Invention] 

In an aspect of the present invention, there is provided a method of 
manufacturing a substrate comprising depositing a first photo-resist coating material on 
a supporting substrate, exposing and developing to provide a first photo-resist coating 
layer; performing a surface treatment on the first photo-resist coating layer to provide a 
10 first photo-resist coating layer with a high surface energy; depositing a second 
photo-resist coating material on a predetermined area of the first photo-resist coating 
layer, exposing and developing to provide a second photo-resist coating layer in such a 
manner that the second photo-resist coating layer partially overlays the first photo-resist 
coating layer; lowering a surface energy of the resultant by means of a surface 
15 treatment; and removing the second photo-resist coating layer. 

The first photo-resist coating layer is provided with a high surface energy by an 
UV-ozone treatment or an oxygen-plasma treatment. The lowering of the surface 
energy is effected by means of a plasma treatment using a fluorine-containing gas 
mixture, and the fluorine-containing gas mixture is at least one selected from the group 
20 consisting of CF 4 , SF 6 and NF 3 , 

The lowering of the surface energy is effected by means of a plasma treatment 
using a gas mixture of tetrafluoromethane and oxygen in the volume ratio 4:1. 

The first photo-resist coating material and the second photo-resist coating 
material are at least one selected from the group consisting of a Novolak based 
25 photo-resist on, acrylic lacquer, epoxy lacquer and polyimide lacquer, respectively. 

In the removing of the second photo-resist coating, the second photo-resist 
coating is removed by at least one selected from the group consisting of acetone and 
tetrahydrofuran. 

In accordance with another aspect of the present invention, there is provided a 
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substrate having at least one non-continuous photo-resist coating layer formed on at 
least one surface, wherein areas with a high surface energy and areas with a low 
surface energy are arranged by the photo-resist coating layer, the areas with a high 
surface energy corresponding to areas where the photo-resist coating layer is not 
5 formed. 

The surface energy in the areas with a high surface energy is 60 - 70 dyne/cm 
and that in the areas with a low surface energy is 20 - 35 dyne/cm. 

The substrate is rigid or flexible. 

The substrate is made of glass, plastic or silicium. 
10 The photo-resist coating material is at least one selected from the group 

consisting of a Novolak based photo-resist, acrylic lacquer, epoxy lacquer and polyimide 
lacquer. 

In accordance with another aspect of the present invention, there is provided a 
method of manufacturing an organic electroluminescence device comprising depositing 

15 a first photo-resist coating material on a supporting substrate, exposing and developing 
to provide a first photo-resist coating layer; performing a surface treatment on the first 
photo-resist coating layer to provide a first photo-resist coating layer with a high surface 
energy; depositing a second photo-resist coating material on a predetermined area of 
the first photo-resist coating layer, exposing and developing to provide a second 

20 photo-resist coating layer in such a manner that the second photo-resist coating layer 
partially overlays the first photo-resist coating layer; lowering a surface energy of the 
resultant by means of a surface treatment; removing the second photo-resist coating 
layer; and supplying an ink drop containing an organic layer forming material to the 
resultant structure to form an organic layer. 

25 The organic layer forming material is at least one selected from the group 

consisting of a conductive polymer and a light-emitting polymer. Also, the conductive 
polymer is polyethylene dioxothiophene - polystyrene sulfone acid (PEDT-PSS), 
polyaniline or a mixture thereof. 



A surface tension of the conductive polymer is reduced by means of at least one 
selected from the group consisting of a surfactant and a lower alcohol. Here, the lower 
alcohol is at least one selected from the group consisting of butanol and propanol. 

In particular, the organic layer is a light-emitting portion. 
5 In accordance with another aspect of the present invention, there is provided an 

organic electroluminescence device including an organic layer manufactured by the 
method according to the present invention. The organic layer is formed by imprinting a 
conductive polymer and/or imprinting a solution of a light-emitting polymer using Inkjet 
printing. 

10 The invention will now be explained in greater detail. 

A particular advantage of the invention is that, with the help of commercially 
available and cost-saving methods, a substrate can be manufactured that has merely 
one coating with a random-structured surface contrast. 

For this purpose, a first photo-resist coating material is deposited onto a 

15 supporting substrate to form a first photo-resist coating layer. The first photo-resist 
coating material is a commercially available photo-resist, and examples thereof include 
a Novolak based photo-resist, acrylic lacquer, epoxy lacquer or polyimide lacquer. The 
photo-resist coating layer is exposed with a photo mask and then developed. Then, 
this first coating layer is thermally cross-linked and provided with a high surface energy 

20 by a surface treatment, for example by a UV-ozone treatment or an oxygen plasma 
treatment. 

Thereafter, a second photo-resist coating layer is formed from a commercially 
available photo-resist, for example. The second photo-resist coating layer is again 
exposed with a photo mask and then developed. In this case, the second photo-resist 
25 coating layer partially overlays the first photo-resist coating layer. Then, the surface 
energy of the substrate surface is lowered through a surface treatment using, for 
example, a fluorine gas mixture such as CF 4 , SF 6 or NF 3 . 

The surface energy can also be lowered by a plasma treatment using a gas 
mixture of tetrafluoromethane and oxygen mixed in a volume ratio of 4:1 . Finally, the 
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second photo-resist coating layer is removed again. This can be done with an organic 
solvent such as acetone, tetrahydrofuran or the mixtures thereof. The remaining first 
photo-resist coating layer can have a desired geometry and a desired contrast of the 
surface energies by suitably selecting photo masks and surface treatments. 

5 A further advantage of the present invention lies in that only one coating is 

ultimately required for realizing required substrate characteristics, and only organic 
materials are used for coating build-up. According to this method, a high contrast in 
surface energy can be obtained with a low coating thickness. 

A supporting substrate can be formed of glass, plastic, silicium or other flexible or 

10 rigid materials. The coating layer consists of photo-resist which is exposed using a 
photo mask and then developed. In this case, a commercially available photo-resist 
can be used as the photoresist. In the same way as above, structuring of a polymer 
layer can also be made by performing etching using a photo-resist mask. The surface 
energy can be lowered by means of a suitable UV-ozone or oxygen plasma treatment, 

15 respectively. 

The substrate according to the invention can be used for forming organic layers 
of an organic electrolumniescence device. Materials for forming such organic layers 
are not particularly limited, but preferred examples thereof include conductive polymer, 
light-emitting materials, in particular, light-emitting polymers, and mixtures thereof. In 
20 more detail, the substrate according to the invention can be used for imprinting a 

conductive polymer and/or for imprinting a solution of light-emitting polymers by means 
of an inkjet printing system. 

The conductive polymer can consist of polyethylene dioxothiophene - 
polystyrene sulfone acid (PEDT-PSS), polyaniline or a mixture thereof. A surface 
25 tension of the conductive polymer can be reduced by means of suitable additives such 
as a surfactant or a lower alcohol such as butanol or propanol. The polymer coating 
separated in this way is dried by a thermal treatment. 

The light-emitting polymers can be derived from polyphenylenvinylenes (PPVs) 
or polyfluorenes or a mixture thereof. 



In an inkjet printing process to be described later, the first step is imprinting of a 
solution containing a suitable conductive polymer. On the one hand, a coating of the 
conductive polymer serves to improve injection of defect electrons (holes) into a 
light-emitting material. 
5 The coating layer also planarizes an anode coating layer (indium-tin-oxide), 

thereby preventing the life of an OLED from being shortened due to unevenness. 

In conclusion, solutions of light-emitting polymers, especially from the 
polyphenylenvinylenes (PPVs) and the polyfluorenes (PFOs), are imprinted by an inkjet 
printing method. Thereafter, deposition of a metallic cathode coating layer is 
10 performed by means of vacuum evaporation /sputtering, followed by encapsulation. 

As shown in FIG. 1, a rigid or flexible supporting substrate 1 made of glass, 
silicium or another material is used before a surface treatment. A light-emitting 
polymer (LEP) is to be imprinted later onto a certain area 2, a so-called active pixel 
surface. 

15 On the one hand, in order to avoid mixing of polymers of different colors, a 

so-called color mixing, and, on the other hand, in order to be able to individually activate 
the polymers for the purpose of producing a picture illustration, it is necessary to 
precisely deposit a polymer on a predetermined portion. 

A first photo-resist coating material is applied onto the supporting substrate 1 by 

20 spin-coating and then exposed using a photo mask. Thereafter, a development and a 
thermal subsequent treatment as well as a UV-ozone and/or an oxygen-plasma 
treatment are performed. The thus-treated substrate is shown in FIG. 2. A 
photo-resist coating layer 3 having a high surface energy is formed by the UV-ozone 
and/or the oxygen-plasma treatment. 

25 Then, as shown in FIG. 3, a second photo-resist coating material is applied onto 

the resultant structure by spin-coating, followed by exposure and development using a 
photo mask, thereby forming a second photo-resist coating layer 4. The second 
photo-resist coating layer overlays boundary zones of the first photo-resist coating layer 
3. Next, the substrate 1 is subjected to a plasma treatment with a fluorine-containing 



gas mixture. In particular, CF 4 , SFq and NF3 are appropriate fluorine gases. As a 
result, a particular part of the first photo-resist coating layer 3, which is not covered by 
the second photo-resist coating layer 4, is provided with a low surface energy. 
However, a part of the first coating 3, overlaid by the second coating 4, retains its 
comparatively high surface energy. 

The second photo-resist coating layer 4 is removed by a suitable solvent such as 
acetone, tetrahydrofuran or the mixtures thereof. A surface of the resulting substrate is 
shown in FIG. 4, showing a partial photo-resist coating layer with areas of a high 
surface energy, that is, the particular part of the first photo-resist coating 3, and areas of 
a low surface energy, that is, portions indicated by reference numeral 5. The geometry 
of these areas can be arranged at random by means of a suitable selection of a photo 
mask. The ratio of a surface energy of the areas 3 to that of the areas 5 can also be 
advantageously arranged by means of a suitable UV-ozone and/or oxygen-plasma 
treatment. 

FIG. 5 shows a photo-resist coating treated with an ink drop disposed above the 
photo-resist coating and made of a light-emitting semi-conducting polymer (LEP). The 
ink drop flows in an area of the active pixel surface 2 and in boundary zones of the 
photo-resist coating 3 with high surface energy. 

As the surface energy makes transition from a high state to a low state outside 
the active pixel surface 2, a homogenous coating thickness is ensured over the active 
pixel surface 2, which is because a decay of the coating thickness in the boundary 
zones of the active pixel surface 2 will not take place as this decay will only occur in the 
vicinity of the areas 5 with a low surface energy. In this way, a homogenous pattern of 
the polymer film is ensured. 

FIG. 6 is a top view of a substrate for an organic light-emitting element after inkjet 
printing. Here, the active pixel surface 2 and the areas of the photo-resist coating 3 with 
a high surface energy are wetted with ink. In contrast, the area 5 with a low surface 
energy is not wetted by ink. 

A preferred embodiment of the present invention will now be described. 
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Glass with a pre-structured indium-tin-oxide coating is used as a supporting 
substrate. As a first photo-resist coating material, a Novolak based photo-resist, e.g., 
JEM 750 of Messrs JSR (Japan Synthetic Rubber), is applied by spin-coating to a 
thickness of 500 nm, and then exposed using a suitable photo mask. After 
5 development, the resultant structure is thermally treated at 200 °C for one hour. 

Subsequently, the thermally treated resultant structure is treated in oxygen 
plasma for 120 seconds, thereby forming a first photo-resist coating layer. Thereafter, 
a second photo-resist coating material is applied onto the resultant structure by 
spin-coating. As the second photo-resist coating material, a Novolak based 
10 photo-resist, e.g., AZ6612 of Messrs Clariant, is used. The resultant structure is 
exposed using a suitable photo mask and developed. 

The substrate is subjected to a plasma treatment using a gas mixture of 
tetrafluorine methane-oxygen in the volume ratio 4:1 for 120 seconds. Immediately 
after this, the second photo-resist coating layer is removed by a suitable solvent such as 
15 acetone, tetrahydrofuran or the mixtures thereof. 

The substrate is subjected to an oxygen plasma treatment for simple subsequent 
treatment. For such an embodiment, the area 5 as a separator zone is preferably 
approximately 10 - 20 pm in width. An interim space in the active pixel area 2 is 
approximately 30 pm, which corresponds to a resolution of approximately 130 PPI. 
20 The surface energy of the area with a high surface energy is approximately 60 - 70 
dyne/cm, while the surface energy of the area with a low surface energy is 
approximately 20 - 35 dyne/cm. 

[Effect of the Invention] 

25 The substrate according to the present invention can be manufactured at low 

cost and has good contrast in surface energy with a reduced coating thickness, 
compared to the conventional substrate. The substrate can be used for imprinting a 
conductive polymer and/or for imprinting a solution of light-emitting polymers by means 
of an inkjet printing system. 



The invention is not limited to the embodiments presented and illustrated here. 
Moreover, it is possible to realize further embodiment variants by means of combination 
and modification of the stated means and features, without departing from the 
framework of the invention. 
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What is claimed is: 

1. A method of manufacturing a substrate comprising: 

depositing a first photo-resist coating material on a supporting substrate, 
exposing and developing to provide a first photo-resist coating layer; 
5 performing a surface treatment on the first photo-resist coating layer to provide a 

first photo-resist coating layer with a high surface energy; 

depositing a second photo-resist coating material on a predetermined area of the 
first photo-resist coating layer, exposing and developing to provide a second 
photo-resist coating layer in such a manner that the second photo-resist coating layer 
10 partially overlays the first photo-resist coating layer; 

lowering a surface energy of the resultant by means of a surface treatment; and 

removing the second photo-resist coating layer. 

2. The method according to claim 1, wherein the first photo-resist coating 
15 layer is provided with a high surface energy by an UV-ozone treatment or an 

oxygen-plasma treatment. 

3. The method according to claim 1 or 2, wherein the lowering of the surface 
energy is effected by means of a plasma treatment using a fluorine-containing gas 

20 mixture. 

4. The method according to claim 3, wherein the fluorine-containing gas 
mixture is at least one selected from the group consisting of CF 4 , SF 6 and NF 3| 

25 5. The method according to claim 1, wherein the first photo-resist coating 

material is at least one selected from the group consisting of a Novolak based 
photo-resist, acrylic lacquer, epoxy lacquer and polyimide lacquer. 

6. The method according to claim 1, wherein the second photo-resist coating 

13 
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material is at least one selected from the group consisting of a Novolak based 
photo-resist, acrylic lacquer, epoxy lacquer and polyimide lacquer. 

7. The method according to claim 1, wherein the lowering of the surface 
5 energy is effected by means of a plasma treatment using a gas mixture of 

tetrafluoromethane and oxygen in the volume ratio 4:1. 

8. The method according to claim 1 , wherein in the removing of the second 
photo-resist coating layer, the second photo-resist coating is removed by at least one 

10 selected from the group consisting of acetone and tetrahydrofuran acetone. 

9. A substrate having at least one non-continuous photo-resist coating layer 
formed on at least one surface, wherein areas with a high surface energy and areas 
with a low surface energy are arranged by the photo-resist coating layer, the areas with 

15 a high surface energy corresponding to areas where the photo-resist coating layer is not 
formed. 

10. The substrate according to Claim 9, wherein the surface energy in the 
areas with a high surface energy is 60 - 70 dyne/cm and that in the areas with a low 

20 surface energy is 20 - 35 dyne/cm. 

1 1 . The substrate according to claim 9 or 10, wherein the supporting substrate 

is rigid. 

25 12. The substrate according to claim 9 or 10, wherein the supporting substrate 

is flexible. 

13. The substrate according to claim 9 or 10, wherein the supporting substrate 
is made of glass, plastic or silicium. 

14 



14. The substrate according to claim 9 or 10, wherein the photo-resist coating 
material is at least one selected from the group consisting of a Novolak based 
photo-resist, acrylic lacquer, epoxy lacquer and polyimide lacquer. 

5 

15. A method of manufacturing an organic electroluminescence device 
comprising: 

depositing a first photo-resist coating material on a supporting substrate, 
exposing and developing to provide a first photo-resist coating layer; 
10 performing a surface treatment on the first photo-resist coating layer to provide a 

first photo-resist coating layer with a high surface energy; 

depositing a second photo-resist coating material on a predetermined area of the 
first photo-resist coating layer, exposing and developing to provide a second 
photo-resist coating layer in such a manner that the second photo-resist coating layer 
15 partially overlays the first photo-resist coating layer; 

lowering a surface energy of the resultant by means of a surface treatment; 
removing the second photo-resist coating layer; and 

supplying an ink drop containing an organic layer forming material to the resultant 
structure to form an organic layer. 

20 

16. The method according to claim 15, wherein the organic layer forming 
material is at least one selected from the group consisting of a conductive polymer and 
a light-emitting polymer. 

25 17. The method according to claim 16, wherein the conductive polymer is 

polyethylene dioxothiophene - polystyrene sulfone acid (PEDT-PSS), polyaniline or a 
mixture thereof. 



18. The method according to claim 16, wherein a surface tension of the 
conductive polymer is reduced by means of at least one selected from the group 
consisting of a surfactant and a lower alcohol. 

19. The method according to claim 18, wherein the lower alcohol is at least 
one selected from the group consisting of butanol and propanol. 

20. The method according to claim 16, wherein the light-emitting polymer is at 
least one selected from the group consisting of polyphenylenvinylenes (PPVs) and 
polyfluorenes. 

21. The method according to claim 15, wherein the organic layer is a 
light-emitting portion. 

22. The method according to claim 15, wherein in the performing a surface 
treatment on the first photo-resist coating layer to provide a first photo-resist coating 
layer with a high surface energy, the surface treatment is an UV-ozone treatment or an 
oxygen-plasma treatment. 

23. The method according to claim 15, wherein the lowering of the surface 
energy of the first or second photo-resist coating is effected by means of a plasma 
treatment using a fluorine-containing gas mixture. 

24. The method according to claim 23, wherein the fluorine-containing gas 
mixture is at least one selected from the group consisting of CF 4 , SF 6 and NF 3i 

25. The method according to claim 15, wherein the first photo-resist coating 
material is at least one selected from the group consisting of a Novolak based 
photo-resist, acrylic lacquer, epoxy lacquer and polyimide lacquer. 
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26. The method according to claim 15, wherein the second photo-resist 
coating material is at least one selected from the group consisting of a Novolak based 
photo-resist, acrylic lacquer, epoxy lacquer and polyimide lacquer. 

27. The method according to claim 15, wherein the lowering of the surface 
energy is effected by means of a plasma treatment using a gas mixture of 
tetrafluoromethane and oxygen in the volume ratio 4:1. 

28. The method according to claim 15, wherein in the removing of the second 
photo-resist coating, the second photo-resist coating material is removed by at least one 
selected from the group consisting of acetone and tetrahydrofuran. 

29. An organic electroluminescence device manufactured by the method 
according to any one of claims 15 through 28. 

30. The organic electroluminescence device according to claim 29, wherein 
the organic layer is formed by imprinting a conductive polymer and/or imprinting a 
solution of a light-emitting polymer using inkjet printing. 
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FIG. 4 
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FIG. 6 



